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periodic. The properties of E(w) are now deduced as before, 
including E(u)= e, E(iv) = cos v+ sin v, 

E(W1 + w2)= E(1)E(w2), E(u + iv)=eu(cos v+ i sin v), 

dd (w) )=E() and zn=E[nL(z)]. 

The expansions for the various functions then follow on lines 
similar to those adopted for real variables. 

As already indicated, I believe that some such course should 
precede any general discussion of infinite series, because it is at 
once simpler and more in harmony with modern developments 
than the old method of commencing with such series, whether 
preceded or followed by some account of their general theory. 
The latter proceeding appears to me calculated rather to crush 
and deaden the mind than to induce the true mathematical 
spirit, for the series are not introduced as the development of any 
general theory, and the student is forced on to them instead of 
being led up to their consideration. Moreover the nature of such 
series cannot be fully understood without considerable discussion 
of their properties, including the theories of uniform convergence 
and semi-convergent series, and these are certainly not fit subjects 
for a first course of analysis. 

The above is the outline of a course which is intended both for 
students who wish to extend their mathematical education 
considerably beyond its limits and for those who intend to 
specialise in other subjects. Its success is essentially dependent 
on a large amount of numerical calculation and drawing being 
performed by the students, and on this understanding I hope that 
it may be of some use to the latter class as well as the former. 

G. ST. L. CARSON. 

REVIEW. 

The Continuum as a Type of Order: an Exposition of the Modern 
Theory. With an Appendix on the Transfinite Numbers. BY 
EDWARD V. HUNTINGTON. (Reprinted from the Annals of Mathematics 
for 1905; Cambridge, Mass., 50 cents.) 

Mr. Huntington's first object is to give a systematic elementary 
account of the modern theory of the "continuum " regarded as a type 
of order. 

Everyone who has had much to do with mathematics uses the con- 
ception of "the continuous independent variable," as represented 
geometrically by a point on a straight line (if the variable be real) 
or a plane (if it be complex). It was Dedekind and Cantor in 1872, 
and Cantor in 1882, who first gave us a clear and purely arithmetical 
account of the system of the real numbers and exactly what one means 
by saying: " the system of real numbers, or such and such a space, has 
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continuity." And, in 1895, Cantor showed that the ordinal type (0) of 
the series (0... 1) of real numbers is characterised by certain purely 
ordinal properties, in which no mention of, e.g., "distance" occurs. 

Russell has emphasised and developed the purely ordinal aspect. 
For him a " continuum " is a series of type 0, and he calls this " Cantor's 
second definition (1895) of continuity." I do not think Cantor ever 
called every such series a continuum, and, indeed, most mathematicians 
would call a series of some, but not all, of the real numbers in (0 ... 1) 
"discontinuous." Yet Harnack* has shown that such a series may be 
of type 0. However, Russell's theory is important to mathematics 
because many parts of function-theory can be shown to have a purely 
ordinal basis.t 

Mr. Huntington explains lucidly, and by making use of much of 
Russell's work, what we mean by classes, simply-ordered classes or 
series, progressions (of type o) and regressions (of type *w), "dense" 
series (of type ,r), and " continuous " series (of type 0). This part of 
the work will be found useful, especially as Russell's contributions do 
not seem to be understood by everyone; while it seems to be a 
requisite in teaching function-theory by exacter methods to give some 
clear ideas of the ordinal properties of the number-system. An 
attempt (not quite, I think, successful) has been made in this direction 
by Harkness and Morley in their Introduction to the Theory of Analytic 
Functions. 

In an Appendix, Mr. Huntington gives an account of the theory of 
well-ordered series and Cantor's transfinite numbers. Since much of 
the latter theory is still in the controversial stage (the laboratory stage 
of mathematics), an attempt at a connected account can, as yet, hardly 
be satisfactory. I will only mention one point. Mr. Huntington 
frequently refers to a paper by Dr. E. W. Hobson, which has served 
the useful purpose of directing attention to a point which, however, 
Dr. Hobson did not clearly see. This point is the question of the 
truth of a certain axiom; and Dr. Hobson would seem to doubt this 
truth, an opinion in which Mr. Huntington apparently seconds him. 
There is no reason why this alternative should not be adopted, but it 
must be observed that the conception of the product of an infinity of 
cardinal numbers (for example) involves this axiom. 

This example shows the difficulties of giving an adequate account of 
a theory whose consequences are not yet at all fully realised. 

PHILIP E. B. JOURDAIN. 

MATHEMATICAL NOTES. 

(Mr. Jourdain's Note on p. 327 should be numbered 201. [D. 2. a.].) 
202. [D. 2. a.]. Mr. Jourdain does not convince me. The order of 

ideas of which he would enforce the adoption is orthodox and adequate. 
Can he prove the contrary with regard to the order which starts from 
Dedekind's " Schnitt." In Mr. Jourdain's reference (end of ? 6) I find that 

*Math. Ann., Bd. 23 (1884). 
+ See Russell's Principles, pp. 296, 326; and part 2 of my paper in Crelles Journal, 

Bd. 128 (1905). 
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